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following  is  tho  translation  or  an  article 'by  3.  L. 


language  periodical  hhurnal  bakrobisloKli,  iaplucmiologll 
i  i :r.ian ob  1  ol  o  k  i  1  (Journal  oi*  microbiology,  hpiu©i.iioiogy  ” 
end  immunobiology)  Ho  1,  1363,  pagGS  98-100.  it  was 
submitted  on  30  hay  1967  ,J7 


over  tho  past  year  intorost  lias  grown  in  one  or’  the  visceral 
.■lycesss  -  coccidioidomycosis  -  in  connection  with  its  detection  in 
different  lattitudo?  or’  the  world,  apart  from  tho  o3.u  whore  it  is 
endimic  (hraviyskiy  and  Has  id:  in,  I960;  Ohoatak,  1957;  Loshehok  and 
associates,  195D;  bakhurov,  3.962;  Otepaniahchcva,  1SG6). 

great  deal  oi  attention  is  being  given  to  the  study  oi  the 
morphology,  biology  of  G.  imrdtia.  causes  ox'  the  disease,  clinics! 
manifeutatious,  moans  and  methods  of  treatment,  mechanisms  of 
duvelopiaont  of  noneunccptibility  to  repeated  infection,  and  tho 
possibility  ox'  creating  postvaccinal  immunity. 

it  has  benn  proven  opidewiclogical&y  that  having  an  infocticn 
caused  by  tho  fungus  G.  Immltis  protects  man* from  repeated  exogenous 
infection.  Smith  (ISiO,  1957,  1052)  and  Levine  and  associates 
(1900)  noted  that  only  in  an  insignificant  number  of  persons,  who 
;.ad 'acquired  a  cutaneous  sensitivity  to  coccidioiain  in  regions  of 
the  Jdn  which  are  endemic  for  coccidioidomycosis,  did  a  clinically 
expressed  disease  develop. 

curing  experimental  infection  of  laboratory  animals  with  tho 
fungus  C .  imraitls  tho  animals  acquired  a  resistance  to  erogenous 
reinfection  but  preserved  the  fungus  in  the  organism  for  r.  long 
tine  (hireford  and  Gilchrist,  18S6;  Hagroni  and  Bonfliglioli,  194.0; 
-mith,  1351;  citation  by  Levine,  1962),  nil  of  this  served  as 
tho  basis  for  searching  for  vaccines  for  the  specific  prophylaxis 
of  deep  mycoses.  These  searoh.es  are  continuing  up  till  the  prase nt 

wWuw  t 

Testing  of  the  effectiveness  of  killed  vaccines  against 
cscuidioidomycosib  was  carried  out  on  various  laboratory  animals 
by  Negroni  (1840),  Vogel  and  associates  (1951),  Friedw.au  and 
associates  (1056),  Levins  and  associates  (1960-1962,  1965),  Con¬ 
verse  and  associates  (1962,  1065),  and  Kong  and  Associates  (1963). 
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Vi' ^  •  .Friedman  (195  4)  and  Levine  and  associates  (1C60-1902,  19GG) 

studied .  t.ho  iso nunogonicity  or  formallnized  vaccines  from  arthro- 
bjjjjfrheua bsporoa  ,  mycol.ium,  spherules,  and:  a  mixture  or  sphyru3.es  with 
dhdos moree  or  C,  iuanitis.  .The  vaccines  were  administered  in  vur- 
itJUSiddhes  and  methods.  1-4  times  with  weekly  intorvals ,  in  14 
d&ys  (in  s owe  cases  5-5  weeks)  alter  the  last  administration  op  the 
vaccine  the  animals  wore  infected  with  lethal  doses  of  urthrogonous 
.spores  of  tho  Punkas  C.  limit  In «  The  authors  established  the 


optimum  dose  of  antigen  (2-6  mg  dry  weight)-  which  in  White  mice 
caused  a’ high  degree  of  resistance  to  intraperitoneal  infection* 

Immunization  of  mice  with  formalin-killed  vaccine  from  arthro- 
gonous  spores-  and  mycelium  protected  50-70)  j  Of '  the  animals  from 
death  during  the  subsequent  subcutaneous  or  intraporitoncal  inpoc-  •, 
tion  with  lethal  doses  of  arthrogenoua  spores*  hut  in  5C-5C/J  op 
tho.  surviving  mico  upon  autopsy  small  focal  changes  wore  revealed 
in  tho  organs  op  tho  poritoneal  cavity  (liver,  spleen).  Pro n  which 
tho  causative  agent  was  sown  out*  In  lO-SC#  "of  the  oaooa  tho  fungus 
was  isolated  Prom  those  organs  evon  in  the  absence  of  apparent 
pathomorphologioal  changes  in  thorn*  Thus  during  subsequent  contam¬ 
ination.  the  vaccination  averted  a  generalization  of  infection  from 
the  organs  of  the  poritoneal  cavity,  in  spite  of  the- fact "that  the 
oausatJ.vo  agent  was  preserved  in  them  for  a  long  tine,  as  this  was 
pointed  out  by  Converse  and  associates  (1962). 

Somewhat  different  results  wore  obtained  in  vaccinated  animals 
during  their  intranasal  infection  or  infection  by  moans  of  inhalation. 
Pappagianis  and  associates  (1960;  citation  by  Levine  and  associates, 
1050)  noted  that  animals  which  had  endured  intraperitcnoal  infection 
died  oven  Prom  small  doses  whioh  were  administered  in trana sally. 

The  oi’gans  of  such  animals  were  damaged  more,  strongly  than  in  immun¬ 
ized  mice  after  intra poritoneal  infection.  Besides  this,  in  the 
first  case  the  animals  sometimes  displayed  a  generalization  op  tho 
pathological  process.  * 

On  tho  basis  of  the  data  from  Aleksandrov  and  (rcfnn  (1952) 
and  others  concerning  the  advantage  of  the  aerosol  method  cf  vaccina¬ 
tion  over  others,  Sinsky  and  associates  (1953)  immunised  monkeys 
with  an  aerosol  of  arthrogonous  spores.  The  authors  noted  a 
lowering  of  the  death  rate  in  the  group  of  vaccinated  monkeys*,  but. 
at  the  same  time  the  development  of  pulmonary  coccidioidomycosis 
in  them.  Castleberry  and  associates  (1065>,  following  the  respira¬ 
tory  infection,  V7ith  the  fungus  C .  immltis.  op  dogs  which  had  boon 
preliminarily  immunized  by  the  aerosol  method  vdth  0.5>j  formaldehyde  - 
killod  arthrogenoun  sporos,  did  not  exposo  a  resistance  to  infection 
in  the  animals;  the  infectious  proooss  in  the  vaccinated  dogs  wac 
r.o  different  Prom  that  in  the  control.  At  the  sane  time  during  the 
subcutaneous  administration  of  the  vaccine  in  60^  cf  the  dogs  there 
wa3  increased  resistance  to  subsequent  infection  by  aerosols. 
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The  authors  tested  vaccines  which  were  killed  by  heating,  carbolic 
tetr. '.chloride ,  formaldehyde ,  desiccation,  and  other  methods.  The 
Must  prolonged  iascunity  in  mice  whs  created  by  the  vaccine  from 
0.5/J  formaldehyde-killed  arthroapores. 

After  Converse  (1365)  proposed  a  medium  for  the  incubation 
cf  spherules  in  vitro,  testing  began  on  a  vaccine  made  from  tissue 
elements  of  tho  fungus  C .  Immltf a  on  various  animals.  ■  ,  . 

xu  3  or  5  and  8  or  12  weeks  after  the  last  immunization  Vogel 
and  associates  (1954)  and'Lnvine  and  associates  (196.0-1962,  1365) 


v.-xsii  no-xuuu  Lg  or  arenroopores.  xx  tnoeo  uoses  mrnoa  so 
bo  lethal  for  50-3QA  of  the  control  animals,  than  5Q-9S,v  of  the 
mice  iisuunisod  with  the  spherule -ondospore  vaccine  survived,  but 
in  60- Tip  of  the  casoe  tho  causative  agent  was  still  preserved  in 
the  organism;  in  47>»  of  the  animals  the  fungus  was  .isolated  from 
tho  organs  without  any  apparent  pathoraorphological  changes,  in 
a  similar  wanner  mi  the  change  in  experimental  coccidioidomycosis . 
in  w.cr.keys  vaccinated  with  the  spherule -endonporo  vaccine,  in 
studying  the  sphorulo-endosporo  vaccine,  many  authors  come  to  the 
conclusion  that  immunity  following  the  administration  of  rush  a 
vaccine  was  Airier  than  following  the  administration  of  vaccine 
made  from  mycelium  and  arthro&cuous  spores. 

'ideas  same  authors  established  that  separate  fractions  of 
sphu-'-ulc-endospore  vaccine  possessed  different  iuimuncgcnic  prc-cr- 
wore  effective  was  the  corpuscular  fraction,  :.nd  loan 
effective  -the  fraction  made  from  ephorulcs  crushed  by  ultrasonics « 
according  to  the  data  of  Kong  and  associates  (1365)  the  most  immuno- 
t,»aic  preparations  wore  those  made  from  5ho  membrnaes  of  the 
"fheruibs.  Vaccines  made  from  spherules  preserved  immunogenic ity 
up  to  20  months  and  created  a  specific  immunity  which  was  not 
weakened  up  to  07  days  after  vaccination.  However,  the  mechanism 
OX  uti  a  protective  active  cf  spherule  vaccines  is  still  unknown, 
up  to  tho  present  time. 


t..o •  xuT.ran-Jsai  E.umxnxs'crawon  or  icthni  coses  of  artkr o^cncus 
nacres.  Aero  suppression  of  multiplication  of  tuo  i'unGue  in  tho 
organs  of  iu- ^  ar.Sb.tf  Is  was  noted  in  comparison  with  the  organs 
of  control  nni*.»als. 

Kot  havi nw  obtained  positive  results  in  toots  with  the  use 
of  'rilled  vaccines,  investigators  started  the  tasting  cf  vaccines 
made  froi.i  live  cellular  dements  of  the  f".n0us  C.  hadtic.  The 
basis  for  those  iuvoe ligations  wore  the  data  of  kixford  and  ail- 
c.j’ist  (lu36),  -with  (citation  by  Fappagic.nis  and  associates,  1061), 
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/fma^rpagianis  (1959)  that  the  infection  of .laboratory  nhiiuuia . 
vraltmC »  toEiiltla  Increased  their  resistance  to  reinfection. 

Xa  1851  Pav>pabi;vni3  and  associates  established  that  in  whit.- 
:.:ico  the  artslirogenous  spores  of  the  virulent-  bilvcyr  sta-Ur,  tbc 
woo  lily  virulent  strain  Ho  45,  and  the  -.a  virulent.  strain  Ho  bb7 
caused  resistance  to  ropoatou  infection  with  lethal  dotes  or  the 
Gilveyr retrain  administered  intraperitoneally  or  intra nasally. 
udv/bVcyy  the degree  of  resistance  depended  on  the  numoer  or  arfchro- 
genous  spores  of  the  strain  used  Tor  the  primary  infection .  Per 
the  appearance  of  resistance  in  woitb  nice  it  was  sufficient  to 
‘introduce  10*  arthrosporea  of  the  Silvoyr  strain,  10^  arthros  *orc:» 
of  strain  Ho  46,  and  104-106  arthrospores  of  strain  Ho  307.  i’hc' 
advantage  was  demonstrated  of .  the  simultaneous  suecutancoua-iutra- 
naoal  method  of  vaccination  over  oaoh  of  them  so para  tcly. 

Thus,  in  t ho  group  of  animals  vaoeinated  by  the  combined 
method,  aftor  infection  \  ith  ICO  LD50  of .  0  .  ■  iaaaitis  lOO*  survived, 

while  in  the  group  immunised  only  subbutancoualy  thn  death  rate 
from  such  a  dose  comprised  5Q^',  and  in  the  grou:>  immunised  only 
intrar.aually  -  66/*» 

Converse  and  associates  (1062)  proposed  as  a  vaccine  the 


they  ostablishod  the  importance  of  the  solection  of  the  optimum 
infecting  (immunising)  dose. 

Converse  and  associates  (1863,  1064)  and  Converse  (1065) 
soudicu  the  possibility  of  the  use  of  a  live  vaccine  on  monkeys, 
for  the  so  purposes  various  strains  of  G .  imriitis  were  tos  tod,  "in¬ 
cluding  -  the  dilveyr  (isolated  from  a  man  with  acuto  primary  infec¬ 
tion),  d-11  (isolatod  from  rodents).  Cash  (isolated  from  a* mum 
with  uisseminatcu  non-fatal  infection),  b-7©  (isolated  from  dogs), 
and  b.,-1  (subculture  of  a  human  3train,  possessing  a  low  virulence 
and  changed  morphological  characteristics),  it  was  revealed  that 
10  arthi-ospores,  administered  under  the  shin,  guaranteed  the-  prctec 
tion  of  the . stated  'animals  from  subsequent  respiratory  infection 
(this  w up  testified  to  by  the  absence  of  clinical  or  5l-ray  muni- 
fwS  tat  ions  of  tire  -  uispaoo  during  the  entire  period  of  observation 
(from  0  to  10  months)},  v  at  the  same  time  in  control  monkeys,  in 
which  infection  was  manifested  with  a  various  clinical  picture,, 
massive  foci  of  da  mo.  go  wore  revealed  by  roentgenoscopy,  and  upon 
aolmpr -j  -  numerous  oppressed  pathological  charges .  'Jhus,  li/o 
vaccines,  though  they  caused  inflammatory  local  react  ions,  the 

came  time  prevented  the  spreading  of  secondary  infection  beyond  tho 
liitu-t-  of  tho  regional  lymph  nodes. 
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in  the  autopsy  in  S0>J  of  t ha  healthy  monkeys  insignificant  histo- 
l.Vlonl  changes  wero  detected  in  the  lungs; a  culture  of  fungus  was 
cbtaihed  from  «W  organs* 

It  ras  ascertained  that  the  intracut  ancons  administration  of 
iiv*  vaccines  caused  a  stronger  local  reaction  than  subcutaneous, 
ti.wrwforc  thw  authors  resorted  to  tho  subcutaneous  method,  and  out 
•f  the  C  Investigated  strains  of  C.  ImmlVn  the  Cash  and  3V.f-l 
strains  wore  ws^ci.  '  . 

in  tests  oh  dogs,  conducted  ’ey  dastlcbcrry  and  associates  (1064 
a  tivc  vaccine  from  the  i>-76  strain  of  t ,  immlt-ls  turned  out  to  be 
very  effective  •  fut  in  this  case  immunisation  was  accompanied  by 
strong  loc<*l  reactions,  in  connection  with  this  investigations  wore 
conducted  which  were  directed  at  blocking  the  local  reaction  with  the 
holy  of  antibiotics  ox*  the  preliminary  injection  of  killed  vaccine; 
encouraging  results  were  obtained  hex*©  (Castleberry  and  associates, 
126*2;  Converse,  1205). 

i’ljus,  the  data  which  aj»  found  in  available  literature  testify 
that  killed  vaccines  (mo3t  often  by  0.5^'  formaldehyde)  uia  not 
«neur«  100p  protection  of  animals  from  death;  they  prolonged  the 
liver  of  tho  animals  during  experimental  coccidioidomycosis  and 
prevented  t  ie  generalization  of  the  infection  from  the  cite  of  ad- 
:::Iuiutration,  but.  did  not  promote  the  rapid  rscovery  of  the  organism 
from  tho  infection. 

Live  vaccines  from  virulent,  weakly  virulent,  and  aviralont 
straxns  of  0.  Immitis  crcatou  an  intense  immunity  in  experimental 
animals .  acre  tho  optimum  immunizing  doses  changed  reversely 
px’cporticnal  to  tho  degree  of  virulence  of  the  stx*ain  being  testbd. 
however,  even  live  vcccir.cc  did  not  exclude  as  far  as  possible  tho 
appearance  cf  histom.orphologiofcl  or  apparent  focal  changes  of  weak 
or  moderate  severity  in  the  lungs  during  subsequent  respiratory 


•:tr  in  of  tills  fungus ./ )In  such  cas'es  the  causative  agent  vfS3  iso¬ 
lated  from  the  stated  or§^£u 

*u;d  su  the  problem  of  specific  prophylaxis  of  coccidicidoiny- 
r.as  shill  not  boon  solved  up  to  the  present-  time.  lolled 
vaccines  do  not  completely  protect  one  from  the  disease  and  live 
vaccines,  though  they  give  a  more  intense  immunity,  cause  a  local 
inilammutory  reaction  involving  the  regional  lymph  nodes,  ouch 
a  vaccine  cannot  bo  recommended  for  the  prophylaxis  of  tho  disease 
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'  It  is  invar  out  from  what  was  said  that  it  is  necessary  to 
continue  searches  for  vaccines  which  possess  high  specific  immuno¬ 
genic  prtpertico  but  do  not  cause  reactions  to  administration. 
Apparently  these  searches  should  bo  conductod  along  the  path  of 
testing  the  various  antigenic  fractions  which  are  obtained  cl ionic ally 
from  all  the  coll  olomcnts  of  the  fungus  and  also  by  the  selection 
of  strains  with  week  virulence.  Such  strains  may  he  found  either 


cal,  physical,  and  radioactive  methods). 

» 

besides  this  the  solution  of  the  problem  of  the  specific  pro¬ 
phylaxis  of  coccidioidomycosis  should  proceod  along  the  path  of 
studying  the  mechanism  of.  Swnunity,  sinco  up  to  the  present  -  it  still 
haa  not  been  cloared  up  what  is  the  role  of  immoral  and  cellular 
factors  of  both  natural  and  acquired  imruunity  and  what  is  t  '.o  value 
of  nonspecific  and  othor  factors  connected  with  the  moohaaian  of 
defense  of  the  organism. 
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